Prolactin (PRL) secretion in streptozotocin-induced diabetic rats postpartum was examined to elucidate the reason for the reduced milk secretion of diabetic mothers. Pregnant Wistar rats were given citrate buffer (control group) or streptozotocin only (DM group) or with insulin (insulin group). Growth 
Mammary growth, lactogenesis and maintenance of lactation are controlled by the coordinated secretions of a variety of hormones (1) and disturbance of this coordination results in decreased lactation.
Miyaké et al. reported that the amount of suckled milk was significantly reduced in diabetic women (2) . but the reason for this reduction in milk volume in diabetes is unknown.
In the early postpartum period, milk production correlates well with the postsuckling increase in PRL (3) . If pituitary function is disturbed in diabetic mothers, the postsuckling increase in PRL may be impaired, and the milk volume reduced.
Insulin is known to affect the utilization of several key nutrients, including glucose. Moreover, it can promote epithelial cell proliferation and is required for conversion of non-secretory mammary cells to secretory cells in the presence of glucocorticoid and PRL (4) (5) (6) . Thus insulin is essential for the maintenance of normal lactation; indeed, insufficient insulin secretion would reduce the synthetic capacity of the mammary gland (7) .
On the other hand, a substantial decrease in TRHinduced PRL release was observed in streptozotocininduced non-pregnant diabetic rats (8) . Since TRH acts directly on the pituitary (9, 10) , disturbance of pituitary function may be involved in the reduced lactation in diabetic mothers.
Physiological doses of insulin are reported to increase PRL production and the PRL mRNA level (11, 12 (Fig. 5a ). The lumen of the alveoli was wide and the walls dilated and thin. Many epithelial cells contained small droplets of fat (Fig. 5b) (2) , and that insulin treatment restored it.
Streptozotocin is reported to cross the placenta and to be toxic to the fetus (14) , which might therefore be diabetic, but pups of diabetic mothers grew normally when nursed by the control mothers. Though there was the possibility that insulin in the milk of the control mother will be absorbed by the diabetic pups and will cause normalization of growth, the impaired growth of pups nursed by diabetic rats was thought to be mainly Several causes for low milk yields in the diabetic state are conceivable. In this study, first we examined the PRL secretion on suckling.
PRL is reported to be the main factor determining the initiation and maintenance of lactation (15 ( 18, 20) . To determine which site of this neuroendocrine reflex route is impaired, we examined the pituitary function of postpartal rats by TRH injection, because specific receptors for TRH are present in the lactotropes (19) and TRH stimulates PRL release from the anterior pituitary (9, 10 (4) (5) (6) . Insulin was also reported to be essential for the accumulation of casein mRNA (21, 22) . Maintenance of low circulating insulin levels resulted in an irreversible decrease in the number of mammary alveolar cells (23) .
It has been reported that until around the delivery, the effect of prolactin on the differentiation of mammary glands was inhibited, since high estrogen and progest¬ erone levels reduced the number of mammary prolactin receptors (24, 25) . Therefore, it seemed appropriate to study the effect of insulin on the differentiation of mammary glands in this period.
In the histological study of rat mammary glands on day 1 We conclude from these results that the reduced milk volume in streptozotocin-induced diabetic rats is prob¬ ably due to impaired function of suckling-induced PRL secretion from the anterior pituitary, as well as poor development of the mammary glands.
